location estimators perform at least two of the following techniques (i), (ii), (iii) and 



(iv): 



15 



20 



25 



30 



35 



40 



(j) a first technique for estimating locations of said mobile 
stations, wherein for e^ch mobile station MSI of at least some of the 
mobile stations, the first technique estimates a location of MSI using 
signal time delay values from a first corresponding portion of said 
input data obtained from signals received at the mobile station MSI 
from one or more satellited, wherein said first technique uses said 
signal time delay values fir determining one or more distances 
between said mobile station MS 1 and said one or more satellites; 

(ii) a second techniqii for recognizing a pattern of characteristics 
of a second conespondiidg portion of said input data, wherein said 
second technique uses an association for associating, for each of a 
plurality of mobile station locations, multipath wireless signal 
characteristics betweermaQ f>tw or more of the communication 
stations, and (b) one of wiymoitle stations at the location; and 

(iii) a third techniq\K*erTOermining locations of said mobile 
stations, wherein for Ach mobile station MS 3 of at least some of the 
mobile stations, ana for at least a corresponding one of the 
communication stations CS that is responsive to transmissions from 
the mobile station MS3[ J, one of (a) and (b) following is determined 

at a site remote from/ the mobile station MS3 : (a) a distance between 
the communication itation CS and the mobile station MS3, said 
distance dependent Lpon measurements of a time delay of signals 
transmitted between the mobile station MS3 and the communication 
station CS, said measurements obtained from a third corresponding 
. portion of said innut data, and (b) a wireless signal angle of arrival 
indicative of an angular orientation about the communication station 
CS of a direction of the wireless transmissions to CS from MS3; 
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121. (Twice Amend xi) A method for locating a wireless mobile station 
capable of wireless two > ^ay communication with a plurality of fixed location 
terrestrial stations, comp ising: 

providing access to a plurality of mobile station location estimators, wherein said 
location estimators provide location estimates of said mobile station, wfren said 
location estimators are suopHed with corresponding input information upon which 
their location estimates arekependent, and wherein the corresponding input 
information is at least partially derived from wireless signal measurements 
transmitted from or received at the mobile station; 

receiving, over time, a plurality of location estimates of the mobile station, 
wherein said step of receiving includes steps (a) and (b) following: 

(a) first receiving, from a first of said location estimators, a first one or more 



location estimates of 
information for .said fii 
Signals transmitted fr< 
received by the mobile 
(b) second receiving, 



: mg/bjle s A 

:ld 



ition, wherein said corresponding input 
estimator includes timing data from wireless 
ore global positioning satellites, and 



on; 



'on i 



30 



i a second of said location estimators, a second one 
or more location estimates of the mobile station, wherein said corresponding 
input information for sait I second location estimator includes data that is a 
function of a signal, time telay.of wireless signals transmitted between the 
wireless, mobile station and one of said plurality of fixed location terrestrial 
stations during a plurality of transmissions between true mobile station and tbe 
one terrestrial station wherein there is at least one transmission from the 
mobile, station to the one 1 errestrial station, and at least one transmission from 
the one terrestrial station 1 3 the mobiles statio n, and wherein said second one 
or more location estimates! are determined by said second location estimator at 
a terrestrial site whose location is independent of a movement of the mobile 
station; \ 
aetermining, a plurality of consecutive resulting location estimates for tracking 
the mobile station, wherein said steA of determining includes: (a) deriving at least one 
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of said resulting location 
most recently g 
first location estimate 
estimafes of the i 



ttes of the mobile station using a location estimate 
one of said first one or more location estimates by said 
(b) deriving at least one of said resulting location- 
tioh using a jnost recently generated one of said second one 



or more locationycsumates by said second location estimator. 
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1 26. (Twice Amended) A method for providing a location estimate of a 
wireless mobile station using measurements of wireless signals, comprising: 

first transmitting, when available, a first collection of measurements of wireless 
signals transmitted between said mobile station and one or more satellites, to a first 
location estimator; 

second transmitting, to d second location estimator remote from and independent 
of a movement of the mobile station, a second collection of measurements obtained 
from wireless signals transmitted between said mobile station and one or more fixed 
location terrestrial stations, at least when said first collection is not available, wherein 
said second collection includes signal time delay data of wireless signals transmitted 
between the mobile static^ and the £jfced Idtation terrestrial stations; 

wherein said second (location istimafcr determines a location estimate of the 
mobile station dependent upon the mobile itation being approximately on a locus of 
locations from at least or e of the flxedJatJation terrestrial stations, said locus 
including, substantially o lly locations where a signal time delay dependent condition 
is satisfied using.the sigi al time delay data ; 




10 



15. 



first obtaining a firs 



location estimator is supplied with an instance of said first collection; 



second obtaining a 



location estimate of said mobile station when said first 



second location estimate of said mobile station when said 



20 second location estimator is supplied with an instance of said second collection; 

outputting a resulting location estimate that is dependent upon at least one of said 
first and second location estimates. 
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133, (Twice Amended) A method for locating^ mobile station when there is 
an occurrence of at least one of: said mobile station oelng tracked, and a request for 
"locating said mobile station, wherein said method rises wireless signal measurements 
obtained from transmissions between said, mobit/ station and a plurality of fixed 
location communication stations, wherein eariyfef said communications stations 
includes one or more of a transmitter and a receiver for wirelessly communicating 
with said mobile. station, comprising: 

providing access to first and second mobile station location evaluators, wherein 
said location evajuators determine information related to one or more location 
estimates of said mobile station when saia location estimators axe supplied with data 
having values obtained using wireless signals obtained via transmissions between said 
mobile station and the communication stations, wherein (A) and (B) following: 
(A) said first location evaluator performs one or more of the following 
techniques (i), (ii) and (iii)^her(Jsupplied with corresponding instances of 
said data: 

ig a location of said mobile station by using 



20 



25 



■ (i) a first technique fory 



ele of arrival between the mobile station 



[to dcterminej a wireless ; 

and at least one of the com^rdrrfication stations CS, wherein the wireless signal 
angle of arrival identifies a airection for the mobile station from CS ; 

(ii) a second technique for estimating a location of said mobile statidn using 
values from a corresponding instance of said data obtained from timixrg 
signals received at the mobile station from one or more satellites; 

(iii) a third technique, wherein said third technique uses a statistical 
correlation for correlating (a) and (b) following: 

(a) wireless signal related values of a corresponding instance of 
said data mstanceJand 

(b) information indicative of a location for the mobile station, 
wherein. said correlation is used for determining a probability that 

the mobile station is within, at least one geographical area, and 



17 



HUE) 10. 3f 00 IK" -'"ST. 1 7 : 3561892388 P !9 




(B) for said one or more of said techniques performed by said first location 
estimator, said second location estimator performs a different combination of 
said one or more of said techniques when said second location estimator is 
supplied with corresponding instances of data for the one or more techniques 
of said different combination; 
first obtaining from said first location estimator, first location related information 
lc mobile station's location, for said occurrence, using when available first 
corresponding instances of said data for each of said one or more said techniques 
performed by said first location estimatoj 
second obtaining from said second j 



cane 



l estimator, second location related 
\said at least one occurrence, using 
t said data for said different 



information of the mobile station's locafi 
when available second corresponding i 
combination; 

wherein each of said first and secojnd location related information is capable of 
being generated independently of the other of said first and second location related 
45 information; 

determining a resulting location estimate of the mobile station using at least one 
of (a) and (b) following: (a) a first value obtained from said first location related 
information, and (b) a second value obtained from said second location related 
information; 

50 wherein said step of determining includes a step of identifying one or more 

subareas for said resulting location/ said one or more subareas selected from a 
predetermined plurality of subaieds of a larger mapped area. 
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134. (Twice Amended) A method for Iocs ting a mobile station using wireless 
signal measurements obtained from transmission: > between said mobile station and a 
plurality of terrestrial communication stations, wherein each of said communications 
stations includes one or more of a transmitter and a receiver for wirelessly 
coram unj eating with said mobile station, comprising: 

receiving a request for a location of the mobile station; 

generating one or more requests for inform rtion related to a location of said 

mobile station for supplying to [from] one or rr ore mobile station location evaluators 

such that when said, location estimators are supplied with corresponding input data 
having values obtained from wireless signal measurements obtained via transmissions 
between said mobile station and the communication stations, said one or more 
location evaluators perform at least two of the/fo) lowing techniques (i), (ii), (iii) and 
(iv) when said techniques are supplied with a/corresponding portion of said data: 

(i) a ftrsttechnique for determining at least one location area or locus for 
said mobile station by triangulatiori or trilateratipn u sing corresponding input 
data having timing measuremenwmdicative of one of: a time of arrival of 
wireless signals, and a time difference of arrival of wireless signals between 
the mobile station and at leasii»ecommunication station CS, wherein the 
signals for obtaining the timing rieasurements are communicated during a 
plurality of wireless signal transmissions between thp mobile station and C$ ; 
with at least one of. the transmissions being from the mobile station to CS A 
and wherein said first technique outputs the at least one location area or 
locus from a site different from the location of the mobile station; 

(ii) a second technique for determining one or more candidate locations of 
the mobile station, wherein men of said candidate locations is determined 
using , for at least some one of the communicauon stations CS, 
corresponding input data for a wireless signal angle of arrival that is 

indicative of an angular opentation about [at least one communication 
station] CS of a direction of the wireless signal to CS from the mobile 
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30 ; station , wherein when one or more instants of said first technique are 

, performed by said location e valuators, for atjeast one of the instances, the 
results therefrom do not substantially fa c et the determination of the MS 
candidate locations ; 

(Hi) a third technique for estimatingfa location of said mobile station, using 
35 timing values from a corresponding portion of said data obtained from 

signals received at the mobile station from one or more satellites; 
(iv) a fourth. technique, wherein said fourth technique provides a partem 
recognizer for estimating a location of said mobile station by deriving said 
location estimate from a pattern of multipath wireless signal characteristics 
40 between: (a) one or mftfe <J(tr/e communication stations, and (b) said mobile 

station; 

first obtaining, from said one orMore location estimators, a first one or more 
location estimates using an availa j\f first one or more corresponding portions of said 
data; 

45 detennining a resulting location estimate of the mobile station obtained from at 

least one of said first one or more/location estimates; 

wherein at least one of said steps of receiving, generating, first obtaining, and 

determining include a substep of one of: (i) transmitting information to a 

predetermined destination usindfone of a public switched network and the Internet, 
50 . and (ii) receiving information iom a r^edetermined-source using one of a public 

switched network and the Internet 
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137. (Twice Amended) A method for locating a mobile station when there is 
at least one occurrence of: said mobile station being tracked, and a request for 
locating said mobile station, wherein said method uses wireless signal measurements 
obtained from transmissions between said mobile station and a plurality of fixed 
location communication stations, wherein each of said communications stations 
includes one or more- of a transmitter and sy receiver for wirelessly communicating 
with said mobile station, comprising: 

providing first and second mobile station location cvaluators, wherein each of 

said location evaluators determine location information having [related to] one or 
more location estimates of said mobile/station when said location estimators are] is 

supplied with data having values obtamed from wireless signal measurements 
obtained via transmissions between s£id mobile station and the communication 
stations, wherein (A) and (B) folio 

forms one or more of the following 




15 




said techniques are supplied with a 



20 



25 



(A) said first location evaW 
techniques (i), (H)> (iii) and (ivl 
corresponding instance of spid.< 

(i) a first technique f^determining a first instance of tfae location 
information from 4 &f> way communication between the mobile 
station and at leasx one of the communication stations CS, [,] wherein 
one of: a wireless signal angle of arrival , and a time difference of 
arrival between the mobile station and the at least one communication 
station is used in determining said first instance, and wherein said first 
instance is determined remotely from the mobile station; 

(ii) a second^ technique for estimating a location of said mobile 
station, using /timing values from a corresponding instance of said data 
obtained rxoip signals received at the mobile station from one or more 
satellites; 
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(iii) a third technique for recognizing multipath characteristics from 
a corresponding instance of said data, wherein said third technique 
includes the steps of (a) and /b) following: 

(a) calibrating, for each of a plurality 'geographical locations, (al ) 
and (a2) followirig: (al) a representation of the geographical 
location, and (ai) for the geographical location, corresponding 
multipath information indicative of multipath signals 
previously transmitted between some mobile station and the 
communication stations, when the some mobile station 
transmitteoyfjrom approximately the geographical location; 

(b) delennining one or more likely location estimates for the 
mobile station from a similarity between (bl) and (b2) 
following: (bl) multipath characteristics determined from 
wireless/signals communicated between the mobile station 
and thejeomrounication stations, and (b2) the multipath 
inforrn£tiala of (W) for a collection of one or more of the 
geogi^ludiu/cations; and 

(iv) a fourti tecfc nique/vherein said fourth technique uses a 
statistical eonieiatio i for correlating (a) and (b) following: 



(a) 



ciesi 



signal related values obtained from a 
corresponding instance of said data, arid 
(b) information indicative of a location for th£ mobile station- 
whetein said correlation is used for determining a value 
indicative of a likelihood mat the mobile station is within a 
corresponding geographical area, and 
(B) for said oni or more of said techniques performed by said first location 
estimator; said sicond location evaluator performs a different combination of 
said one or mon of said techniques when supplied with corresponding 
instances of sak data for the one or more techniques of said different 
combination of :echniques; 
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first obtaining, from said firsfclocation estimator, first location related 
information, for said at least one/occurrence, using a supplied first one or more 
corresponding instances of saia data for at least a tune when said first one or more 
corresponding instances are -available; 

second obtaining, from said second location evaluaror, second locarj.on related 
information, for said at least one occurrence, using a supplied second one or more 
corresponding instances of said data for at least a time when said second one or more 
corresponding instances ate available; 

wherein each of said first and second location related information is capable of 



being obtained substantially 
and second location related 
determining aresul 
upon at least one of: 
information, afrid 
information. 



ndently from the obtaining of the other of said first 
tion; 

location estimate of the mobile station dependent 
st value obtained from said first location related 
second value obtained from said second location related 
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• 140. (Twice Amended) A method foHocating a mobile station using 
wireless signal measurements obtained from transmissions between said mobile 
station and ai least one of a plurality of terrestrial/ transceivers capable- of wirelessly 
detecting said mobile station, comprising: f 

providing access to one or more of the local ion techniques (a) through (c) 
following: 

(a) a first technique for trian; julatln g or trilaterating a location of 
the mobile station, wherein for e ich of three or more of the 
communication stations, one of: a signal time of arrival, and a signal 
time difference of arrival between the mobile station and one of the 
transceivers is determined using a first input obtained from the 
wireless signal measurements, wherein the signals for obtaining the 
wireless signal, measurements ar ; received ai the one transceiver 



[communicated] during a plural ty < 
between the mobile station and tne oi 
the transmissions being from the mdfi 



:qss signal transmissions 
eiver, with at least one of 
on to the one transceiver, 



and at least one of the transmissions being from the one transceiver to 
the mobile station; 

(b) a second technique usirJg a second input obtained from one or 
more-transmissions between tne mobile station and the transceivers, 
said second input including time delay measurements of signals 
received at the mobile station from one or more satellites; 

(c) a third technique that determines a location of the mobile 
station by using a plurality of pairs of (i) and (ii) following: 

(i) characteristics off wireless multipath signals communicated 
bet\teen some mobity station and one or more of the 
transceivers, and j 

(ii) a location of saici some mobile station during the 
communication, I 
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wherein when said third technique is supplied with a third input of 
characteristics of wireless multipath signals communicated between 
said mobile station and opt or more of the transceivers, data indicative 
of a location of the mol/ile station is obtained from a similarity 
between the third inprjt and the characteristics of wireless multipath 
signals of (c)(i); 

determining whether a partic^lar/Oie of the location techniques (a) through (c) 



has its corresponding input avai 
mobile station; 

determining a second Ioca/ion 
said location techniques diffe: 
corresponding input for said ciffei 




erraining a first location estimate of said 



late of said mobile station by activating one of 
said particular location technique when the 
technique is available. 
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25 




b estimator to estimate a location of 
tndent upon a result from a second 
lowing (a) through (e) location 
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1 42 . (Twice Amended) A method for locating a mobile station using wireless 
signal measurements obtained from transmissions between the mobile station and at 
least one of a plurality of communication stations, wherein each of said 
communications stati ons includes one or more of a transmitter and a receiver for 
wifelessly communicating with the mobile statibn wjrelessly, comprising: 

providing access to at least first and second location estimators for estimating 
a location of the mobile station, wherein for said first location estimator to estimate a 
location of the mobile station, said first estima or is dependent upon a result from a 
first location technique included in one of the following (a) through (e) location 
technique categories^ and for said second 1 
the mobile station, said second estimator/ 
component included in a different one ot 
technique categories: 

(a) one of a trilateration^and a tpriangulation technique for determining a 
location estimate of the mobile station at a site not co-located with the 

mobile station , wherein, for [each, of] three or more of the 
. communication stations in cpmmunication with the mobile station,, one 
of: a wireless signal time ofl arrival, and a wireless signal time 
difference of arrival between the mobile station and the three or more 
communication station s is obtained using a first input obtained from 
timing measurements of tne wireless signal measurements, wherein for 
at least one of the three off more communication stations^ CS a the 
timing measurements are! obtained from signals communicated during 
a plurality of wireless signal transmissions between the mobile station 
and CS, with at least one of the transmissions being from the mobile 
station to CS; J 

(b) a stochastic technique, wherein said stochastic technique use3 a 
statistical correlation for correlating: 

(i) a second input obtained from the wireless signal 
measurements, *and 
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55 



(ii) data indicative ona location area for the mobile station 
wherein a probability that the mobile station is within the 
correlated location area is determined from said correlation; 

(c) a learning technique, for learning an association, wherein said 
association is determined/by a training process using a plurality of data 
pairs, each said pair including: first information indicative of a location 
of some mobile station, and second information from wireless signal 
measurements between/said some mobile station and one or more of 
the communication stations when said some mobile station is at the 
location. . 

wherein when said learning technique is supplied with a third input 
obtained from the wireless signal measurements obtained from 
transmission^ between the mobile station and at least one of a plurality 
of communication starions 3 data indicative of a location forthe mobile 
station is determined; 

(d) a pattern recognition location technique for estimating a location of 
the mobile station by recognizing a pattern of characteristics of a 



fourth input obtainecj 
said pattern of charafctd 
transmissions betwi 



60 



f. tlfe wireless signal measurements, wherein 
jbti/dis indicative of multipath wireless signal 
fmobile station and one or more of the 
communication station,/, and 
(e) a location technique using a fifth input -obtained from 
measurements frorji signals received at the mobile station from one or 
more satellites; 

determining whether said firit location estimator has its corresponding input 
available for determining a fu^t.Obcation estimate of the mobile station: 

determining a second iocati* in estimate of said mobile station by activating said, 
he corresponding input for said second location 
estimator is available, and said c orresponding input to said first location estimator is 
unavailable. 
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159. (Twice Amended) A method for locating a mobile station using wireless 
signal data obtained from transmissions between said mobile station and a plurality of 
communication stations capable of at least one of: wirelessly detecting said mobile 
station, and wirelessly being detected py said mobile station,' wherein said 
communication stations are able to prpvide voice communication with the mobile 
station, comprising; 

• receiving said wireless signal dita obtained from transmissions between said 
communication stations^ and said mobile station at an unknown location, wherein said 
wireless signal data includes, at least two of (Al) through (A3) following: 

(Al) signal timing measurements of wireless signal transmissions 
between said mobile stafion and. one or more of said communication 
stations at terrestxiajjocjations, wherein for at least one of the 
communication st^ti^nf there is a corresponding portion of the signal 
timing., measuremdntsjtHat ate obtained during a plurality of wireless signal 
transmissions betwesrrtne mobile station and CS, with at least one of the 
transmissions being fijbm the mobile station to CS; 
(A2) time delay measurements from wireless signal transmis sions from 
one or more satellites to said mobile station, each of the satellites having 
one of the communication stations; 
20 (A3) signal pattern characteristics of wireless signal transmissions 

between said mobile station and one or more of said communication 
stations, wherein said signal partem characteristics are indicative of a 
multipath signal paperrr at the unknown location between the mobile station 
' and at least one of (the communication stations; 
25 generating one or more location estimates of said mobile, station, using said 

wireless signal data, and at \fast two of the following location techniques (Bl) 
through (B3) following: 

(B 1 ) a trianguldtion or trilateration technique using the measurements 
from (AO , said tmangulation or trilateration technique performed, at a site 
30 different from tht unknown location of the mobile station ; 
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(B2) a triaagulation technique using the measurements from.(A2); 
(B3) a pattern recagm|i0a technique for estimating a location of said mobile 
station by recognizing a ^fgnaipattern of characteristics from (A3). 
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163. (Twice Amended) ^ mobile station location system^ comprising: 
an interface to one or more mobile station location estimators? for estimating 
locations of mobile stations: such that for each of at least some of the mobile stations, 

■ ' ■ . ' . ' ' i ' 

when said one or more location estimators are supplied with corresponding data 
obtained from measurements ofwireless signals transmitted between the mobile 
station, and at least one of (1) and (2) following: 

( 1 ) a plurality of communication stations capable of at least one of: 
wiielessly detecting said mobile stations, and being wirelessly detected 
by* said mobile stations, and 

(2) one. or more non-terrestrial wireless signal transmitting stations, 

then for said one or more, location estimators supplied with their corresponding data, 
each such estimator outputs a cbrresp^iin/ location estimate of a geographical 
location of the mobile station, ; \JJ \ J 

wherein for a first. -of said mobi^tapon location estimator when estimating 
a location of one of the mobile jstationjCsaid first estimator is dependent upon a result 
from a first component includek in or/e of the,following (a) through <£) component 
categories, and for a second of jsaid mobile station location estimatprs, when 
estimating a location of one of jthe mobile stations, said second estimator is dependent 
upon. a result from a second component included in a different one of the following 



(a) through (f) component categories, wherein for at least one. instance of locating one 
of the mobile stations, said first and second estimators provide different location 



estimates: 



(a) a-category of pattcm recognition components, wherein each said pattern 
recognition component estimates a location of one of the . mobile stations 
from a partem of m lltipath signal characteristics including a plurality "of 
time delayed Signal strengths of the wireless signal measurements provided 
by said corresponding data for said pattern recognition component; 

(b) a category of tiainable mobile station location estimating components 
for estimating a loc ation of die mobile station, wherein each said trainable 
mobile station location estimating component is capable of being trained to 
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associate: (i) each location of a plurality of geographical locations with (ii) 
corresponding measurements of wireless signals transmitted between some 
one of said mobile stations and the plurality of communication stations, 
. wherein said some mobile station is approximately at the location; 

(c) a category of locus computing components for estimating a location of 
the mobile station , each/ of said locus computing components outputting 
location estimates for a plurality of different mobile stations, wherein said 
locus computing components utilize timing measurements of wireless 
signals from their said corresponding data between the mobile station and 
two or more of the cdmmumcation stations for determining a focus of 
locations for the mobile station, .wherein said measurements are a function 
of a signal time delay between the mobile station and at least one 
communication station CS of the two or more cornmunicalion stations, said 
communication station CS being attached to the ground, arid wherein there 
is a corresponding ^toionJbf the signal timing measurements that are 
obtained during a nlur iltfy of wireless signal transmissions between the 
mobile station andOLwith at least one of the transmissions being from the 
mobile station to < 

(d) a category of Anfele of arrival components for estimating a location of 
the mobile station/wherein each of said angle of arrival components 
determine a location estimate of the mobile station using a direction from 
which wireless stalls. arrive at at least one of the communication stations 



from tjre mobile 
(e) a category o: 



station; 

negative logic components for estimating an area of where 



, the mobile static n.is unlikely to be located; 

(f) a' category q "signal processing components for estimating a location of 
the mobile static n using wireless signals received at the mobile station from 
the non-terrestrii l1 emitting stations, wherein said wireless signals 
provide time val its, and said signal processing components determine at 
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least one differential between the time values for the wireless signals 
transmitted by two of the non-terrestrial transmitting stations; 
wherein said interface includes a component for communicating on a 
communications network With at least one of said ofte or more location estimators and 
thereby receiving, from said at least one estimator, said corresponding location 
estimate of the mobile station; and 

a resulting estimator for determining a likely location estimate of a particular 



mobile station, said resulting e^h 
location estimates for tha partil 
estimator having at least/one of: 
location estimate from said a 




receiving one or more of said corresponding 
ibile station from said interface, said resulting 
lector for identifying at least one preferred 
fading location estimates, said likely location 



estimate being at least i dependent on said preferred location estimate as any other of 
said one or more corresponding location estimates, and (ii) a combiner for combining 
said one or more corresponding location estimates for obtaining said likely location 
estimate. 
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1 69. (Twice Amended) A mobile station location system, comprising: 
an interface to a plurality of mobile station location estimators for estimating 
locations of mobile stations, sjich that for each of at least some of the mobile stations, 
when one or more of said location estimators are supplied with corresponding data 
obtained from measurements/ of wireless signals transmitted between: 

(i) the mobile station, and 

(ii) at least one c f: a network of communication stations cooperatively 
linked for us e in locating the mobile stations, and one or more non- 
terrestrial w ieless signal transmitting stations, 

theft for said one or more I rcation estimators, supplied with their corresponding data, 
each such estimator output ; a corresponiding location estimate of a geographical 
location of the mobile station; 

wherein for a first of said rnfcbilc station location estimators, when estimating 
a location of one of the mobil^jtpofis, said first estimator is dependent upon a result 
from a first component itic udei intone of the following (a) through (c) component 
categories, and for a secon 1 of paid mobile station location estimators, when 
estimating a location of on; of the mobile stations, said second estimator is dependent 
upon a result from a seconi 1 component included in a different one of the following 
(a) through (c) component categories, wherein for at least one instance of locating one 
of the mobile stations, saic^ first and second estimators provide different location 
estimates: 

(a) a categoi y of pattern recognition components for estimating a 
location of the j nobile station, from a pattern of wireless signal 
characteristics i deluding a plurality of time delayed signal strengths of the 
wireless signal neasurements provided by said corresponding data; 

(b) a categoi y of triangulation components for estimating a location of 
the mobile statian. each of said triangulatioh computing components 
outputting local ion estimates for a plurality of different mobile stations, 



wireless signals 



wherein said tri angulation components utilize timing measurements of 



from their said corresponding data between the mobile 
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station and three of the communication stations for determining a location 
estimate of the mobile station, wherein said measurements, are a function 
of a- signal time delay between the mobile station and at least one 
communication station CS of the three communication stations, said 
35 communication station CS being attached lo the ground, and wherein there 

/ is a corresponding portion of the signal timing measurements that are 

obtained during a plurality of wireless signal transmissions between the 
mobile station and CS. with at least one of the transmissions being from 
the mobile station to CS; 
40 (c) a category of signal processing components for estimating a 

location of the rnpbile station using wireless signals received at the mobile 
station from the j ion-terrestrial transmitting stations, wherein said wireless 
signals provide time values, and said signal processing components 
determine at lea it one differential between the time values for the wireless 
45 signals transmit ed by fwp of the non-terrestrial transmitting stations; 

es a component for communicating on a 
vork for communicating with at least one of said 
eby receiving, from said at least one estimator, 
said corresponding locatiohyfestimate of the mobile station; and 
50 a resulting estimat >r for determining a likely location estimate of a particular 

mobile station,, said result ng estimator receives one or more of said corresponding 
location estimates for the' particular mobile station from said interface, said resulting 
estimator having at least c ne of: (i) a selector for selecting at least one preferred 
location estimate from sai d corresponding location estimates, said likely location 
55 estimate being at least as dependent on said preferred location estimate as any other of 
said corresponding locati >n estimates, and (ii) a combiner for combining said 
corresponding location e£ timates for obtaining said likely location estimate. 



wherein said interfr 
predetermined cprnmunicalii 
first and second estimators 
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174. (Twice Amended) A method for. locating a mobile station, comprising: 
providing access to a plurality of mobile station location estimators for 
estimating locations of mobile stations, such that for each of at least some of the 
mobile stations, when one or more of said location estimators are supplied with 
corresponding data obtained frcjfn measurements of wireless signals transmitted 
between; 

(i) the mobile Station, and 

(ii) at least one of : ( 1 ) a network of communication stations 
cooperatively linked for use in locating the mobile stations, and (2) 
one or more non-terrestrial wireless signal transmitting stations, , 

then said one or more location estimators each output corresponding location 
estimates of a geographical k cation of the mobile station; 

receiving a request for lo rating a particular one of the mobile stations; 
first obtaining, from a first of said mobile station location estimators, a first 
location estimate of the partic ular mobile station wheji said corresponding data for 
said first estimator is input to said firs) estimator, said first estimator being dependent 
upon a result from a first com pqpehu&luded in one of the component categories (a) 
through (e) following the step of sWon^obteirung; 

: second ojrtaining from a seawid of said mobile station location estimators, a 
second location estimate of tl e paru^ilar mobile station when said corresponding 
data for said second estimate : is input to said second estimator, said second estimator 
being dependent upon a resu t from a second component included in a component 
category (a) through '(e) folk wing different from said component category having 
said fim component, whereii for at least one instance of locating one of the mobile 
stations, said first and secon i estimators provide different location estimates: 

(a) a category of partem recognition, components, wherein each said 
pattern recog n*tion component estimates a location of one of the 
mobile statio: is from a pattern of multipath signal characteristics 
including a p urality of time delayed signal strengths of the wireless 
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signal, measurements provided by said corresponding data for said 
pattern recognition component; 

(b) a category of trainable mobile station location estimating 
components for estimating a location of the mobile station, wherein 
eacb said trainable mobile station location estimating component is 
capable of being trained to associate: (i) each location of a plurality of 
geographical Ideations with (ii) corresponding measurements of 
wireless signals transmitted between some one of said mobile stations 
and the netwojk of communication stations, wherein said some mobile 
station is appr jximately at the location; 

(c) a category >f triangulation components for estimating a location of 
the mobile station, each of said triangulation computing components 
being remotely located from the mobile station and outputtmg location 



estimates for 



plurality of different mobile stations located remotely 



from the triar gujation computing component, w herein said 



triarigulationjcomponeAib utilize timing .measurements of wireless 
signals from their saic^aBffesponding data between the mobile station 
and three of the conunpnica^on stations for detetmining a location 
estimate of tfte mobfiFstation, wherein said measurements are a 
function of a signal'time delay between the particular mobile station 
and at least c ne communication station CS of the three communication 
stations, saic communication station CS being attached to the ground, 
and wherein there is a corresponding portion of the signal timing 
rneasuremen s that are obtained during a plurality of wireless signal 
transmissions between the mobile station and CS, with at least one of 
the transmissions being from the mobile station to CS; 
(d)a catcgor r of angle of arrival components for estimating a location 
of said parti' :ular mobile station, wherein each of said angle of arrival 
components determine a location estimate of the mobile station using a 
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direction from which wireless signals arrive at at least one of the . 
60 communication stations from the mobile station; 

(e)a category of signal processing components for estimating a 
location of the mobile station using wireless signals received at the 
mobile station from the non-terrestrial transmitting stations, wherein 
said wireless signals' provide time values, and said signal processing 
65 components determine at least one differential between the time values 

for the wireless signals transmitted by two of the non-tcrrcstrial 
transmitting stations; 
generating a resulting I oca ion estimate of the particular mobile station, said 
detfendfent upon an estimate of the particular mobile 
70 station from at least one of said flrsiMllsecond mobile station location estimators 
when said corresponding data for said at/least one of the first and second estimators is 
input to said at least one of the fujhmd second estimators; 

wherein said step of generating includes at least one of the substcps (i) arid (ii) 
following: (i) identifying at leait one preferred location estimate from said first and 
75 second location estimates, said/resulting location estimate being at least as dependent 
on said preferred location estirfiate as any other of said corresponding location 
estimates obtained, and (ii) «*nbirung said first and second location estimates for 
obtaining said resulting locatfcn estimate. 
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